Context Existing measurements of patient preferences cover only a limited range of health information and participation in decision making. A broader approach is necessary to understand the breadth and variations in patient preferences.
Introduction
Until the late 1970s, the dominant health-care decision-making model had been the paternalistic model where patients were expected to play a passive role in their own health-care decision making while physicians made the important decisions on behalf of their patients. 1 Since then, there has been a major paradigm shift in the literature to the shared decision-making model where patients are now expected to stay informed and work with their physicians to collaboratively make decisions. [2] [3] [4] Some even argue for a stronger patient-centred approach, the informed decision-making model, where physicians are to merely present the information to patients and patients would then (independently or in consultation with family/friends) make the final decisions. 5, 6 Despite this increasing interest in patient participation in health-care decision making, there is little consensus regarding exactly what patient participation entails 7 or how it should be measured. 8 Not surprisingly, multiple review articles have come to the same conclusion that patient preferences are 'highly variable' across studies. [9] [10] [11] [12] [13] Patient preferences or desires for health information and participation in decision making are commonly used as two major indicators of patient participation, 9 despite their indirect connection with actual participation. Prior instruments only cover a limited range of patient information and decision-making preferences that reflect what physicians think their patients would need, [14] [15] [16] [17] [18] [19] [20] [21] [22] despite evidence showing poor correlation between what physicians think their patients would need and what patients really want. [23] [24] [25] As such, the validity of prior instruments is questionable. 26 To begin to address these gaps in the literature, we developed a theory-driven patient-oriented instrument, the Health Information Wants Questionnaire (HIWQ), through a multi-stage, multi-year process. 25, 27, 28 Compared with prior instruments, the HIWQ has two unique features. First, it encompasses a broad range of the types of health information and decision making that patients typically encounter (i.e. diagnosis, treatment, laboratory tests, self-care, complementary and alternative medicine, psychosocial factors and health-care providers), promoting a patient-centred approach to patient participation in their own health care. Second, the HIWQ features parallel items in the information and decision-making scales, making it possible to investigate nuances in the relationship between potential predictive factors (e.g. age) and each type of information and decision-making preferences. 27 Reported in this paper are key findings from the first large sample study using the HIWQ.
Preferences for health information and participation in decision making
Accompanying the recent paradigm shift in health-care decision-making is an increasing interest, largely driven by more practiceminded researchers, in patients' preferences for health information and participation in decision making, that is, whether patients would actually want to be informed of the health information and, subsequently, use the information to participate in decision making about their own health care. 29 A common assumption is that, in general, patients would like to have detailed health information; however, they have less desire to participate in decision ª 2012 Blackwell Publishing Ltd Health Expectations
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making, suggesting a discrepancy between preferences for health information and participation in decision making. 22, [30] [31] [32] [33] [34] Existing instruments typically only measure a limited range of preferences, [14] [15] [16] [17] [18] [19] [20] [21] [22] reflecting a physician-centred approach to patient preferences. 27 Commonly used instruments for measuring information preferences do not include aspects such as information about CAM and the credentials of health-care providers. [14] [15] [16] [17] [18] [19] [20] [21] In contrast, commonly used instruments for measuring preferences for participation in decision making all measure primarily preference for participation in (standard) treatment decision making. 14, [16] [17] [18] 22 These types of measurements of information and decision-making preferences are summarized in Table 1 . This comparison of existing instruments also reveals that measurements of the types of decisions cover a narrower range than those of information. This sheds new light on the widely reported discrepancy between preferences for information and participation in decision making: It is possible that the widely reported discrepancy between information and decision-making preferences is at least in part due to measurement differences. There may be important types of decision making that patients would like to participate; yet, these other types of decisions are insufficiently captured by existing instruments, which led to the findings of lower level of desire for participation in decision making than that for information. 27 Recently, there has been a trend in the literature promoting a broader view of patient participation that includes but is not limited to (standard) treatment decision making. These additional types of decision making include, for instance, setting the agenda for a medical consultation, 35 asking questions and expressing concerns in the consultation 36 and establishing partnership between the patient and the physician. 37 A broader view of cancer patients' information needs proposes to include information along the 'cancer care continuum' of diagnosis, treatment, post-treatment/survivorship, relapse/recurrence and end of life. 38 It has also been suggested that breast cancer patients' involvement in treatment decision making The HIW framework 25 provides a fresh approach to explaining the widely circulated (but previously largely unexplained) discrepancy between preferences for health information and participation in decision making. This fresh approach rests on the key assumption that, from the patient's perspective, both information and decision making involve a broader range of information and decision making than previously measured in existing instruments. By identifying different types of health information and decision making, the HIW framework also helps reveal the possibility that there might be variability among preferences for different types of information and decision making (e.g. individuals may have a stronger desire for some types of health information and/or decisionmaking autonomy than for other types of information and/or decision-making autonomy).
Based on the HIW framework, 25 Next, items were created to represent the construct domain in each of the seven subscales within both the information dimension and the decision-making dimension. Boundaries of the construct domain were specified with direct connection to the literature and the exploratory study. 25 Third, content validity testing was conducted, 27 followed by the cognitive testing procedure 27 to ensure the point of view of the participant, a technique commonly used in the health science and psychology fields to validate questionnaires. 49, 50 The resulting
HIWQ was then pilot-tested, with the results
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suggesting that it has strong reliability and validity. 28 This paper reports key findings from the first large sample study using the HIWQ. Study objectives were to explore the breadth and variances in preferences for health information and participation in decision making and to understand the relationship between age and each type of preference. Our focus on the comparison between the younger and older age groups was motivated by prior literature where younger age is reportedly 'the most important positive correlate' of preferences for health information and participation in decision making. 16, p. 27 Studies across populations and health conditions find older adults expressing lower levels of desire for both health information and decision-making autonomy than younger adults, 18, 20, 29, 30, 51, 52 possibly due to age-related declines in cognition and motivation. 51, 53, 54 Still, a review article, after examining relevant studies, concludes that evidence about the relationship between age and preferences is 'inconclusive' because of contradictory evidence from studies using different measurements. 26 The present study, by distinguishing between and measuring a wider range of preferences using the same instrument, the HIWQ, may shed light on prior inconclusive, contradictory findings to develop a better understanding of the relationship between age and preferences for health information and participation in decision making.
Research questions
RQ1: How much interest is there in having a broad range of health information and participation in decision making including information and decision making regarding diagnosis, treatment, laboratory tests, self-care, CAM, psychosocial factors and health-care providers? RQ2: Is there any significant difference between older and younger adults' overall preferences for health information and between their overall preferences for participation in decision making? RQ3: How might the significant differences between older and younger adults' preferences for health information and participation in decision making differ with respect to different aspects of the medical encounter (i.e. diagnosis, treatment, laboratory tests, self-care, CAM, psychosocial factors and health-care providers)?
Methods

Study participants
A convenience sample of 438 individuals participated in this study during May-December 2010. This included 226 undergraduate students in a variety of disciplines at a large state university and 212 community-dwelling older adults in Maryland, United States. Participants were recruited using standard recruitment techniques. These included posting recruitment flyers in various buildings of the university (for the younger adult group) and senior-oriented local organizations such as senior centres, community centres and public libraries (for the older adult group) and recruiting through word of mouth. The average age for the younger adult group was 20 (SD = 2.15) and for the older adult group was 72 (SD = 9.00). Other demographic characteristics are summarized in Table 2 below.
Materials
Data reported in this paper were derived from the 21-item HIWQ, a psychometrically furtherimproved version of the original 40-item HIWQ. 27 This self-administered instrument includes two scales: the Information Preference Scale and the Decision-making Preference Scale. Each contains seven subscales with parallel items in the following areas: diagnosis (four items); treatment (three items); laboratory tests (three items); self-care (three items); CAM (three items); psychosocial factors (three items) and health-care providers (two items).
In the Information Preference Scale, participants were asked to indicate how much information ª 2012 Blackwell Publishing Ltd Health Expectations they prefer to have regarding each healthrelated area on a five-point Likert scale (1: None; 2: A little; 3: Some; 4: Most and 5: All). In the Decision-making Preference Scale, participants were asked to indicate their preferences for participation in each type of health decision making on a five-point Likert scale. Adapted from Ende et al., 16 response choices were the doctor alone (1), mostly the doctor (2), the doctor and myself equally (3), mostly myself (4) and myself alone (5) . A portion of the HIWQ is illustrated in Tables 3 and 4 below. Before completing the HIWQ, participants were asked to first think about a specific health condition they had in the past or currently have, and continue thinking about this health condition while filling out the rest of the Older and younger adults' health information wants, B Xie et al.
questionnaire. Preliminary evidence in the literature suggests that there is a relationship between preferences and demographic, personality and other factors. 9 Thus, the following variables were also measured and controlled for as covariates in all relevant analyses: gender, general health status, health condition, whether the condition was current or past, how long the condition lasted, perception of severity of the condition, how knowledgeable about the condition, marital status, education level, ethnicity, income level and the Big-five personality traits.*
Results
Reliability
In the younger adult group, the Cronbach's a coefficients were 0.93 and 0.79 for the overall information and decision-making dimension, respectively. For the subscales within the information dimension, the range of Cronbach's as was 0.80-0.95 (mean = 0.87). For the subscales within the decision-making dimension, the range of Cronbach's as was 0.71-0.84 (mean = 0.77). In the older adult group, the Cronbach's a coefficients were 0.97 and 0.92 for the overall information and decision-making dimension, respectively. For the subscale within information dimension, the range of Cronbach's as was 0.89-0.98 (mean = 0.93).
For the subscales within the decision-making Place an 'X' in the appropriate cell of each row to indicate who you think should make the decision in each of the following areas:
Who do you think should make the decision?
The doctor alone
Mostly the doctor
The doctor and myself equally
Mostly myself
Myself alone
Decision regarding what areas to cover in the medical appointment to help to diagnose this health condition 2. Decision regarding what stage of this condition it is
(e.g. how advanced it is, how far it has spread) 3. Decision regarding how severe this health condition is These three sample items are from the Diagnosis Subscale of the Decision-making Preference Scale; these decision-making items correspond with the information items shown in Table 3 above.
*Coding for health condition followed the Health and Retirement Study 55 where high blood pressure, diabetes, cancer, lung disease, heart disease, stroke, psychiatric problems and arthritis were coded as major health conditions and others were coded as minor health conditions. ª 2012 Blackwell Publishing Ltd Health Expectations dimension, the range of Cronbach's as was 0.78-0.92 (mean = 0.87). These results indicate that both overall scales and subscales were reliable and internally consistent for both the younger and older adult groups.
Construct validity
Confirmatory factor analyses were conducted to test the construct validity of the HIWQ. Specifically, these analyses tested whether the items within each dimension (information vs. decision making) reflected the seven distinctive factors measured by the subscales. The hypothesized seven-factor model was specified by loading items on their respective latent factors and freely estimating the correlations between latent factors. Results showed that in the younger adult group, the seven-factor model fit the data well for both the information dimension These results supported the hypothesized seven-factor structure of the HIWQ among both the younger and older age groups.
Findings regarding research question 1
The original subscale scores and overall dimension scores were calculated as means across relevant items. Following Ende et al., 16 these original scores were rescaled to have a mean of 50 and ranges from 0 to 100, where 100 indicates the strongest desire for information or decision-making autonomy and 0 indicates no desire. The findings suggest that there is interest in a broad range of health information and participation in decision making, including information and decision making regarding diagnosis, treatment, laboratory tests, self-care, CAM, psychosocial factors and health-care providers, although the levels of interest vary across these seven subscales. Descriptive findings (means and standard deviations of the preference ratings for each subscale and the overall ratings) are reported in Table 5 below (significance levels from the analysis of variance are reported in the following two subsections).
Findings regarding research question 2
A 2 (age group: younger vs. older adults) 9 2 (rating dimension: information vs. decision Older and younger adults' health information wants, B Xie et al.
making) mixed analysis of covariance (ANCOVA) with rating dimension as the within-subject factor was performed to test the main effect of age group and the interaction effect between age and rating dimension on the overall preference rating. Neither the main effect of age group (F = 0.29, P > 0.10) nor the interaction between age group and rating dimension (F = 2.33, P > 0.10) was significant.
Findings regarding research question 3
A 2 (age group: younger vs. older adults) 9 2 (rating dimension: information vs. decision making) 9 7 (subscale: diagnosis, treatment, laboratory tests, self-care, CAM, psychosocial and health-care providers) mixed ANCOVA with repeated measures on the last two factors was performed. This analysis revealed a significant three-way interaction among age group, rating dimension and subscale [F (6, 2202) = 9.31,
To understand this three-way interaction, seven 2 (age group: younger vs. older) 9 2 (rating dimension: information vs. decision making) mixed ANCOVAs were performed to analyse the simple two-way interaction for each subscale. For diagnosis, the main effects of age group [F(1, 391) = 7.50, P < 0.01, g 2 = 0.02] and rating dimension [F(1, 391) = 683.78, P < 0.01, g 2 = 0.64] were both significant. The interaction between age group and rating dimension was also significant [F(1, 391) = 43.10, P < 0.01, g 2 = 0.10]. These results suggested that for information and decision making about diagnosis, in general, both younger and older adults preferred having more information than decision making. However, the difference in preferences was larger for younger than older adults. Younger adults preferred having more information than older adults, whereas older adults preferred having more decision making than younger adults (Fig. 1) . For treatment, only the main effect of rating dimension (F(1, 391) = 658.38, P < 0.01, g 2 = 0.63) was significant, suggesting that for information and decision making about treatment, in general, regardless of age, all participants preferred having more information than decision making. For laboratory tests, the main effects of age group (F(1, 391) = 22.58, P < 0.01, g 2 = 0.06) and rating dimension [F (1, 391) = 736.11, P < 0.01, g 2 = 0.65] were both significant.
These results suggested that for information and decision making about laboratory tests, in general, regardless of age, all participants preferred having more information than decision making. In addition, older adults preferred more information and decision making than younger adults. For self-care, the main effects of age group [F(1, 391) = 13.04, P < 0.01, g 2 = 0.03] and rating dimension [F(1, 391) = 124.31, P < 0.01, g 2 = 0.24] were both significant. These results suggested that for information and decision making about self-care, in general, regardless of age, all participants preferred having more information than decision making. In addition, younger adults preferred more information and decision making than older adults. For CAM, only the main effect of rating dimension [F(1, 391) = 101.64, P < 0.01, g 2 = 0.21] was significant, suggesting that for information and decision making about CAM, in general, regardless of age, all participants preferred having more information than decision making. 
Preference Rating
Information Decision-Making Figure 1 Interaction between age group and rating dimension for diagnosis subscale.
ª 2012 Blackwell Publishing Ltd Health Expectations between age group and rating dimension were significant [F(1, 391) = 33.53, P < 0.01, g 2 = 0.08]. These results suggested that for psychosocial aspects of information and decision making, in general, regardless of age, all participants preferred having more decision making than information. However, the difference in preferences was larger for younger than older adults. Older adults prefer having more information than younger adults, whereas younger adults prefer having more decision making than older adults (Fig. 2) . For health-care providers, both the main effect of rating dimension [F(1, 391) = 35.46, P < 0.01, g 2 = 0.08] and the interaction between age group and rating dimension were significant [F(1, 391) = 10.57, P < 0.01, g 2 = 0.03]. These results suggested that for health-care providersrelated information and decision making, in general, regardless of age, all participants preferred having more information than decision making. However, the difference in preferences was larger for older than younger adults. Older adults preferred having more information than younger adults, whereas younger adults preferred having more decision making than older adults (Fig. 3) .
Discussion
The HIWQ is designed to explore the breadth and variances in preferences for health information and participation in decision making. 27 The findings of this study show that participants had high levels of desire for information about several aspects of medical encounters, including information about CAM and healthcare providers that were previously not included in prior instruments, as well as information about the self-care and psychosocial aspects that are often understudied in prior instruments (see Table 1 above). Consistent with prior studies, 22, [30] [31] [32] [33] [34] participants of this study expressed relatively low level of desire for participation in (standard) treatment decision making. Interestingly, compared with their low desire for participation in standard treatment decision making, participants had high levels of desire for participation in several other types of decision making that were not measured in prior instruments, including decision making regarding self-care, CAM, psychosocial factors and health-care providers. Further, on the psychosocial subscale, participants expressed a stronger desire for participation in decision making than for information. These new findings provide strong empirical support for the HIW theoretical framework that promotes a patientcentred approach to patient preferences. These findings suggest the importance of including all these aspects in understanding patients' preferences for health information and participation in decision making. Older and younger adults' health information wants, B Xie et al.
Prior research suggests that there is a positive correlation between younger age and preferences for health information and participation in decision making, 16, 18, 20, 29, 30, 51, 52 although a review article points out that existing evidence is 'inconclusive' owing to contradictory findings from studies using different measurements. 26 This study finds no predictive effect of age on the overall preferences for health information and participation in decision making, adding to the 'inconclusiveness' of available evidence. Interesting findings emerged for the seven subscales. For standard treatment and CAM, no significant difference was found between younger and older adults' levels of desire for information or participation in decision making. For laboratory tests, older adults had significantly higher levels of desire for both information and participation in decision making than their younger counterparts. Only for self-care did younger adults express significantly stronger desire than older adults for both information and participation in decision making.
The interaction between age group (younger vs. older adults) and rating dimension (information vs. decision making) was significant for diagnosis, psychosocial factors and health-care providers. For diagnosis, younger adults preferred having more information than older adults, whereas older adults preferred having more participation in decision making than younger adults. A possible reason is that younger adults in general have had less life-experience with health conditions (and thus are less knowledgeable about the conditions) than older adults. As such, younger adults would want to focus more on obtaining the information while older adults would want to participate more in decision making using the knowledge they have developed about the health conditions. In contrast, for both psychosocial factors and healthcare providers, older adults preferred having more information than younger adults, whereas younger adults preferred having more participation in decision making than older adults. A possible reason might be that older adults are more motivated to gather information about their social relationships and evaluate them before taking actions whereas younger adults are more motivated to exert control on the social environment. 56 These novel findings help reveal nuances in the relationship between age and each type of preference. Revealing these nuances may help make explicit the previously unspoken, implicit focus on treatment decision making. For instance, while many studies report patients' low interest in participation in 'decision making', 14, [16] [17] [18] 22, [30] [31] [32] [33] [34] such a claim should be specified as being limited to only (standard) treatment decision making. The findings of this study may also help health-care providers and educators provide better opportunities for patient participation. For instance, in promoting patient participation in decision making, perhaps health-care professionals should focus less on promoting patient participation in treatment decision making and focus more on other types of participation opportunities that may be of more interest to patients of different ages. These findings also have strong implications for both health education interventions and physician-patient interactions. Health education interventions and programmes that are targeted (i.e. reflecting the relevant attitudes and preferences of specific groups) are more effective than generalized programmes. 57 In our study, we found group differences with younger adults (undergraduates) preferring more information and participation in decision making about self-care than older adults, while older adults preferred having more information and participation in decision making about laboratory tests than younger adults. Therefore, health education programmes for younger adults may want to target issues related to information and decision making about selfcare, while programmes for older adults may want to target issues related to information and decision making about laboratory tests. In terms of physician-patient interaction, our findings suggest that when addressing issues related to, for example, diagnosis, medical professionals should be sensitive to younger adults' greater desire for information and older ª 2012 Blackwell Publishing Ltd Health Expectations adults' greater desire for a role in decision making and tailor their communications accordingly, which should help to customize communications at the personal level to address the perceptions and social factors of the individual. 57, 58 Importantly, our findings also suggest that there may be new factors that, once revealed, can help better predict preferences. Specifically, by including and measuring a broader range of preferences and by examining each type of preferences both individually and in relation to other types of preferences, we may be able to develop a more refined understanding of each type of preferences and its relationship with other types of preferences. This may reveal patterns previously not recognized when different types of preferences were lump-summed together. For instance, could factors other than age or gender better predict preferences? Could some factors better predict some types of preferences while other factors better predict other types of preferences? By breaking down preferences into more refined categories, we may be able to better identify predictive factors of preferences, and, subsequently, to provide more specific information and decision-making opportunities that better match patients' specific preferences.
Limitations and future directions
This study used a convenience sample. Caution should be taken in generalizing the findings to the population. The sample consists of two age groups. Additional research should address the middle ages to determine whether these results could be replicated across the age groups. Also, the younger and older age groups did not have similar disease context (the younger participants were healthier than the older participants, not surprisingly). Future research may benefit from testing the constructs in a population that has similar disease context (e.g. currently having the same health condition and facing similar information and decision-making choices). A related point is that the HIWQ provides only a snapshot view of preferences.
However, experiences of illness can span across months or even years, and preferences for health information and participation in decision making may change over time. In future research, it may be necessary to administer the HIWQ multiple times to assess and compare if and how the preferences of patients may evolve throughout different stages of their conditions.
